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AbstractThe infusion at 1.5% of yerba mate (Ilex paraguariensis A.St.-Hil.) (Ip) corresponds to 
"cooked mate" (MC), whose combination with milk (50:50 v/v) (M) and refined sugar (S) is the "mate cocido with milk", a popular food in southern South America offered to preschool and primary education students (3-13 years old) in Argentina. Another species of the genus, I. dumosa Reissek (Id), has low caffeine; appears in the market as an Id:Ip (70:30 w/w) mixture. The substitution of Ip by the mentioned mixture maintains analogous nutri-
tional values and significantly lowers the caffeine levels (α=0.05); this allows for a higher consumption of the food during the day, without reaching the xanthine daily limits (40-100 mg day-1) for the age range, favoring the students intellectual and physical performance without adverse effects. The daily intake of a double serving (breakfast and afternoon snack) of MC+M+S provides high energy and is a source of carbohydrates, proteins, vitamins A, B1, B2, B5, B6, and B12, biotin and essential minerals (Mn, P, Zn, Cu, Ca, Mg, Na, Cl, K, Fe and Al), with low cholesterol. The nutritional parameters are within international limits. Heavy metals do not make it to the infusion or they remain well below harmful values.
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ResumenLa infusión al 1,5% de "yerba mate" (Ilex paraguariensis A.St. -Hil.) (Ip) constituye 
el "mate cocido" (MC), que con leche (50:50 v/v) (M) y azúcar refinada (S) es el "mate cocido con leche", alimento popular en el Cono Sur de América ofrecido en la escuela a niños de educación inicial y primaria (3-13 años) en Argentina. Otra especie del género, 
I. dumosa Reissek (Id), tiene baja cafeína; se presenta en el mercado en mezcla con Ip (Id:Ip 70:30 p/p). Sustituyendo Ip por la mezcla, el MC+M+S mantiene valores nutri-
cionales análogos con niveles significativamente bajos de cafeína (α=0.05); aún con consumos diarios altos de este alimento, no se alcanza los límites de xantinas establecidos para el rango etario (40-100 mg día-1), favoreciendo el desempeño intelectual y físico sin efectos adversos. La ingesta diaria de una doble porción (desayuno y merienda) de MC+M+S aporta altos valores energéticos y es fuente de carbohidratos, proteínas, vitaminas A, B1, B2, B5, B6 y B12, biotina y minerales esenciales (Mn, P, Zn, Cu, Ca, Mg, Na, Cl, K, Fe y Al), con bajo colesterol. Los parámetros nutricionales están comprendidos dentro de límites internacionales. Los metales pesados no pasan a la infusión, o están muy por debajo de los valores peligrosos.
Palabras clave
"chá mate" • Ilex dumosa • Ilex paraguariensis • "mate cocido" • "mate cocido" con 
leche • valor nutricional • dieta escolar
Introduction"Yerba mate" or "erva mate" (herein-after, YM) is a plant food product made from shoots and leaves of Ilex paraguariensis A.St.-Hil. (Fam. Aquifoliaceae) once they are toasted, dried, milled and conditioned (6, 26). It is wanted for its nutritional value, highlighting its content in xanthines, some vitamins and minerals, and chlorogenic acids. Its infusion is the most traditional non-alcoholic beverage in the southern Cone of Latin America (Argentina, southern Brazil, Paraguay and Uruguay, and partially Chile), and is regulated by its respective 
Food Codes and specific provisions (3, 6, 7, 26, 37, 38, 39, 48).
The first three countries are the only producers of YM in the world, and half of this production takes place in Argentina, on a surface of 165,000 ha, with an annual yield of 820,000 t of "green leaves", 
from which 37,000 t of produced YM are exported annually (23). The most frequent forms of YM consumption are brewed mate (in a hollowed pumpkin or another container), "tereré" (a cold maceration), and the tea-like infusion known as “mate cocido” (in Spanish) or “chá mate" (in Portu-guese), which has recently gained wide dissemination among the rural and urban population in the region. "Mate cocido" (hereinafter, MC) is obtained by adding approximately 1 L of recently boiled water to 20-30 g of YM; 
the resulting infusion is then filtered and usually sweetened with cane sugar or honey. "MC in a cup" has recently gained wide acceptation due to its easy prepa-ration using a porous paper "sack" or "bag" (39) containing approximately 3 g of 
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YM, over which around 200 mL of recently boiled water are poured, and then usually sweetened. In both cases, MC with milk is prepared by adding cow milk in variable 
proportions, significantly increasing the infusion nutritional value. This product is a food supplement offered more frequently in schools to students between 3 and 13 years old, in the preschool and primary education sector in Argentina. With its administration, it is intended to mitigate factors that determine nutri-
tional deficiencies and low-quality diet of children in Argentina, as response to the food insecurity of disadvantaged sectors of the population (4, 5). A related species, Ilex dumosa Reissek, commonly known as "dumosa", "caá mirí" or "yerba señorita", has been included in the Argentine Food Code in the group of "herbs for infusions" (CAA 2017: Cap. XV, Art. 1192). It is of interest due to its low xanthine content, so that its cultivation has been promoted in the recent years (42, 43). It has been demonstrated that a mixture in a 70:30 w/w proportion of I. dumosa and I. paraguariensis shows a great part of the organoleptic characteristics of YM made from I. paraguariensis, with a slightly lower caffeine proportion due to the predominance of I. dumosa; currently, 
it is a commercial product that satisfies a wide range of consumers (29). The goal of the present study is to assess the comparative nutritional value of MC with milk obtained from the Ilex species mentioned above, proposing as alternative the use of the 70:30 w/w mixture of I. dumosa:I. paraguariensis to obtain a low-caffeine food product with good nutritional quality. 
Materials and methods
MaterialsThe following samples, from the argentine market, were used: a) commercial YM "sacks" from 6 different brands (3 from the province of Misiones and 3 from the Province of Corrientes), acquired in shops from San Luis and Corrientes, with around 3 g each, made from I. paraguariensis A. St.-Hil. (hereinafter, Ip); other similar samples were prepared in the laboratory from 
I. dumosa Reissek (hereinafter, Id), and separately from a commercial 70:30 w/w mixture of I. dumosa + I. paraguariensis (hereinafter, Id+Ip mix), whose crude drug was provided by the Establishment "Las Marías" (Gobernador Virasoro, Province of Corrientes); b) commercial samples of whole cow milk, sterilized by ultra-high temperature, from the dairy basin of the Argentine center-east (hereinafter, M); and c) commercial refined sugar (herein-after, S) from the province of Jujuy.Samples mentioned in b) and c) were acquired in the local market of San Luis. All samples were included within the framework of the Argentine Food Code requirements (6), and the reactants used were of analytical grade. 
ExtractsThe aqueous extracts were prepared according to the procedure described in Maiocchi et al. (2016), which repre-sents the common conditions of use and the manufactures recommendations, by pouring 200 mL of recently boiled deionized water (ca. 84° C) over a sack of 3 g YM of each species and their mixture, leaving them in contact with the water for 5 min. The resulting infusions, at 1.5%, 
were filtered through Whatman n° 5 filter paper. The MC with milk was prepared by 
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mixing the 1.5% infusions of Id, Ip and Id+Ip mix with whole milk (M) in a 50:50 
(v/v) proportion, and adding 10 g of refined sugar (S), equivalent to two teaspoons. 
Analytical methodsThe 1.5% infusions (MC) and the MC+M+S mixtures were mostly analyzed using the A.O.A.C. methods (21) for hydroscopic moisture, lipids, ashes, crude protein and chlorogenic acids; total dietary 
fiber was evaluated by the Nº 20511 IRAM Norm (25); and total nitrogen was assessed by the Kjeldahl method.Total carbohydrates (non-nitrogenous extractive substances) (17), in grams per serving, were calculated by the difference with respect to the real extract. Calories per portion (in kcal and kJ) were calcu-lated using the Atwater conversion factors (33). Caffeine was determined by UV spectroscopy (method of reference in Argentina) (27) as well as by HPLC (24). Fat-soluble vitamins (A, D, E, K and provi-tamin A) and some water-soluble vitamins of the B complex (B1, B2) were determined by high performance liquid chromatog-raphy with a HPLC-UV/DAD UltiMate® 3.000 chromatograph (Dionex), Gemini C18 column (Phenomenex®), mobile phase acetonitrile:phosphoric acid 0.05% (20:80), 
flow of 0.8 mL min-1, at a 330 nm wavelength; the UV spectra were collected within the 200-367 nm interval, comparing with Sigma® standard patterns and processing the data with the software associated to the instrument (Chromeleon®); while vitamins B5, B6 and B12, biotin and niacin were evaluated by microbiological methods (44).The elemental composition of the infusions and mixture was established by the samples mineralization as described by Abou-Arab & Abou-Donia (2000), with 
some modifications (31); the concen-tration of 32 selected chemical elements and an internal standard (Indium) was 
determined by ICP-OES (inductively coupled radial spectrometer, Varian®-Pro Ser. EL-05083717), with a Czerny-Turner® monochromator, a holographic diffraction grid and a VistaChip CCD (charge coupled device) array detector, calibrated quarterly, and using a Kretz® 5530 precision calibrated scale. Shown in table 1 (page 207), are the wavelengths used and the limits of detection for each analyzed element.
Serving size and daily average intakeThe serving size consisted in a medium cup of 200 mL capacity (30), both for the 1.5% infusion (MC) as well as for the MC+M+S combination. The daily intake was set at 2 servings per person per day, that is, 400 mL of MC with milk and sugar, corresponding to breakfast and afternoon snack, just like it is commonly provided to children at home and/or schools. 
Nutritional valueIt was calculated based on the require-ments of children between 3 and 13 years old, according to the most accepted inter-national parameters, such as the Dietary Reference Intakes (DRIs), Recommended Dietary Allowance (RDA), Adequate Intake (AI) and Tolerable Upper Intake Level (UL) (6, 11, 15, 16), in addition to the Estimated Dietary Intakes (8) and the Typical Daily Nutritional Intake (36), taking into account the levels of nonobservance of adverse effects (NOEA in Spanish), that is, "the maximum intake of a determined nutrient not associated with adverse effects" (6).
Statistical analysisExperimental design had 5 repetitions. The data of samples and formulas were analyzed using the Infostat program (10), by means of one-way ANOVA, followed by a comparison of averages (LSD test, 
α=0.05); in all cases the p-value was lower than 0.0001.
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Table 1. Wavelength (λ) and limit of detection for each element.
Tabla 1. Longitud de onda (λ) y límite de detección para cada elemento.
Element Ag Al As B Ba Ca Cd Co
Wavelength (nm) 328.068 308.215 193.696 249.773 493.408 317.933 226.502 228.615
Detection limit (mg kg-1) 0.021 0.06 0.105 0.009 0.003 0.021 0.003 0.006
Element Cr Cu Fe Hg K Li Mg Mn
Wavelength (nm) 267.716 324.754 259.940 194.164 766.491 670.783 279.800 257.610
Detection limit (mg kg-1) 0.012 0.009 0.012 0.03 0.45 0.006 0.06 0.003
Element Mo Na Ni P Pb Sb Se Si
Wavelength (nm) 202.032 588.995 231.604 213.618 220.353 206.834 196.026 251.611
Detection limit (mg kg-1) 0.015 0.06 0.03 0.15 0.084 0.063 0.15 0.06
Element Sn Sr Th Ti Tl U V Zn
Wavelength (nm) 189.927 421.552 401.913 334.947 377.572 409.013 292.401 213.857
Detection limit (mg kg-1) 0.051 0.001 0.09 0.006 0.081 0.45 0.009 0.006
Results and discussion
Nutritional parameters The nutritional contributions to the daily reference intake (DRI) of one serving of "mate cocido" with milk and sugar, made from both species of Ilex and their mixture, are comparatively shown in table 2 (page 208-209).None of the three formulations 
present significant differences for most of the analyzed nutritional parameters, 
although they do differ significantly in the concentration of caffeine and chloro-genic acids (table 2, page 208-209). In the Id: Ip mixture case, the nutritional values are directly related with the proportion in which both species appear in the commercial product. Taking into account the energy needs of the age range between 3 and 13 years old (the considered schoolchildren age), between 1050 and 2550 kcal have been established (14); the daily intake of two servings of the studied products provides 8-22% of the required calories, while it also supplies up to 58% of the required 
proteins and 22-26% of carbohydrates. Regarding vitamins, such intake doubles or triples the daily requirements (12) of biotin, provides 44-96% of cyanoco-
balamin, 30-76% of riboflavin, 10-38% of thiamine, 20-32% of pantothenic acid, 14-28% of vitamin A and 9-26% of pyridoxine. Due to the 50:50 v/v dilution, the total fat is half of the supplied by an equal intake of whole milk, with a propor-tional decrease in the cholesterol value. All these amounts are below the NOEA (levels of nonobservance of adverse effects) limits established as safe, regarding vitamins, by the Argentine Food Code (6).The same occurs with the other nutri-tional factors, when compared with the allowed maximum intake levels (15). Finally, it is worth mentioning that these 
formulas do not provide dietary fiber. Even though caffeine is not required as a nutritional principle, it is considered here due to the stimulating effect generally caused by xanthines on the CNS.
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These bioactive principles contribute, in certain extent, to a better school perfor-mance, both intellectual as well as physical (2, 19, 22, 28, 45, 47), in particular when they are part of the breakfast provided in 
schools, since in many cases it is the first food intake of the day (40, 41), and present a strongly dose-dependent pharmacoki-netics and psychomotor effects.However, children compose a group of risk in which high doses of caffeine can provoke adverse effects (45, 46). Although there are no established international limits, it is considered that the daily consumption of caffeine in children and teenagers should not exceed 2.5 mg kg-1 of body weight, whereas for adults, it should be below 400 mg day-1 (18, 20, 35). Assuming that only YM provides caffeine to the MC+M+S, the one made from Ip reached 20-25 mg of caffeine per serving. This value is similar to that from diverse sources regarding tea infusions (c. 23±12 mg), and 2-3 times lower that the indicated for the coffee infusion (c. 57±20 mg) under the common preparation conditions (20, 22, 32, 34). Regarding the MC+M+S made from Id (with 1.5-2.5 mg of caffeine/100 mL), it had, on average, 11 times less caffeine than Ip, while the Id:Ip (70:30 w/w) commercial mixture (with 7-9 mg/100 mL) had, in average, 2.75 times less caffeine than YM with Ip.
Table 3 and figure 1 (page 211), show the limits of caffeine consumption and of potential servings of MC+M+S per day for the considered age groups, in comparison to those of tea with milk and coffee with milk.A diet including 2 medium cups (of 200 mL) per day of MC made with Ilex 
paraguariensis with milk (50:50 v/v) and sugar, involves a caffeine intake of c. 
40-48 mg day-1, similar to the provided by the same amount of tea with milk, and well beyond the limits established for the considered age range (45-100 mg day-1) (18, 35). In contrast, the daily intake of the same volume of coffee with milk contributes with 40-85 mg of caffeine, reaching such limits. If the Id:Ip (70:30 w/w) mixture is used in the making of MC with milk, with a daily intake of 400 mL, the daily caffeine does decreases to 15-17 mg. Thus, the use of such mixture seems to be the best combination to be used in the elaboration of MC with milk, for their safer doses of caffeine which allow greater consumption without increasing the risks. 
Mineral contentThe ash content of the MC made with the two studied species and their mixture, reached (on average) between 0.054 and 0.066 g/100 mL, while for milk it was an average of 0.7 g/100 mL and for sugar 0.046 g/10 g. Infusions prepared from 
Ilex dumosa and I. paraguariensis, as well as from the Id:Ip (70:30 w/w) mixture, presented high extractability of the mineral elements, oscillating between 60 and 70% of the mineral matter detected in the crude drug, in agreement with previous studies (31). Table 4 (page 212) shows the mineral contribution of a 200 mL serving of MC obtained from Ilex paraguariensis, I. dumosa and their mixture (Id:Ip, 70:30 w/w), combined with whole milk and sugar. 
No significant differences were found in the mineral composition of the 3 studied formulas. Taking into account one serving, some minerals (P, Zn and Cu) reached percentage values of DV enough for the MC+M+S to be considered as a source of those nutrients, since they can exceed 20% of the daily requirement.
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Table 3. Comparative number of cups to reach the caffeine limit of consumption of MC, Tea and Coffee (with milk and sugar) in 4-13 y/o children.
Tabla 3. Número comparativo de tazas para alcanzar el límite máximo de cafeína por consumo de MC, Té y café (con leche y azúcar) en escolares entre 4 y 13 años de edad.
As in table 2 (page 208-209), (including serving size), plus: y/o: years old.- bw: body weight.- (c) according to Nawrot et al. (2003) and Health Canada (2012).- (d) statistical estimates of the "Looking at us: IMC Brigade" Project on the local school population from Educational Center N° 2, San Luis, Argentina (M.G. Del Vitto, pers. comm., August 2017).- (1) in round numbers.- (2) in this work. -  (3) according to Heckman et al. (2010), IFIC (2008)  and CSPI (2014).Como en tabla 2 (pág. 208-209), (incluyendo tamaño de porción), más: y/o: edad.- bw: peso corporal.- (c) según Nawrot et al. (2003) y Health Canada (2012).- (d) estimaciones estadísticas del Proyecto "Mirándonos: Brigada IMC" sobre la población escolar del Centro Educativo N° 2, San Luis, Argentina (M.G. Del Vitto, com. pers., agosto 2017).- (1) en números redondos.- (2) en este trabajo. -  (3) según Heckman et al. (2010), IFIC (2008)  y CSPI (2014).
MC: "mate cocido".- Ip: Ilex paraguariensis.- Id: I. dumosa.- mix: Id+Ip 70:30 (w/w).- M: milk; S: sugar; y/o: years old.
MC: mate cocido.- Ip: Ilex paraguariensis.- Id: I. dumosa.- mix: mezcla de Id+Ip 70:30 (p/p).- M: leche; S: azúcar; y/o: años de edad.
Figure 1. Number of cups to reach the daily caffeine limit of consumption for MC, Tea and Coffee (with milk and sugar).
Figura 1. Número de tazas de MC, té y café (con leche y azúcar) para alcanzar el límite diario de cafeína.
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In the case of Mn, it exceeds 50% of the DV and reaches up to 1.24 times the daily requirement, which is attributable to the contribution of both species of Ilex, in agreement with previous results (31). For their part, a double daily portion of MC+M+S provides up to 40% of the DRIs of P, Zn and Cu, up to 29% of Ca, 27% of Mg, and 15% of Na and Cl, in addition to almost 10% of K, Fe and Al. It is noteworthy the contribution of Mn, since it far exceeds the DRI. These values of essential elements demonstrate the importance of this product in the student mineral nutrition (13). In no case the analyzed elements exceeded the limits established by the international norms; the heavy metals did not make it to the infusion or milk, or were in a proportion well below the harmful values, which makes the product a safe food in terms of mineral elements. Considering the nutritional goals set by diverse authors for school canteens in Argentina (5), the double serving of MC+M+S would provide approximately 40% of the required Ca, 35% of proteins, 30% of the energy value and vitamin A, 10% of Fe and 8% of vitamin C. These amounts are a bit higher than the calcu-lated in this work, based on the DRIs, in 
regard to vitamin A, significantly higher in terms of energy value and vitamin C, almost triple in terms of Ca, double in Fe 
and significantly lower in proteins. 
Conclusions"Mate cocido" as a 1.5% infusion, does not represent per se a relevant food due to its dilution, except for some minerals and vitamins, and its content in chlorogenic acids and xanthines. However, mixed with 
whole cow milk in a 50:50 proportion 
and sweetened with 10 g of refined sugar per cup ("mate cocido with milk"), it can become an important factor in the diet of students between 3 and 13 years old when their diet is supplemented with 1 to 2 daily servings of this food (serving size: a medium cup of 200 mL).Considering a daily intake of 2 servings, except for niacin, folic acid and vitamins C, E and D, the rest of the nutri-tional parameters of the product exceed (sometimes by far) 20% of the DV, so that this food has to be considered as source of the following nutritional parameters and principles: energy value, proteins, carbo-hydrates, vitamins A, B1, B5 and B6 (≥20% of the DRI); vitamins B2 and B12 (≥50% 
of the DRI); biotin (≥100% de la DRI), in addition to a low contribution of choles-terol. Regarding minerals, it has inter-
esting contributions of P, Zn and Cu (≤40% 
of the DRI), Ca and Mg (≤30%), Na and Cl 
(≤15%) and K, Fe and Al (8-10%); with a noteworthy contribution of Mn, which doubles the DRI but still without reaching toxic values. In no case the heavy metals make it to the infusion or are well below the values considered as harmful. The use of Ilex paraguariensis (Ip), I. dumosa (Id) or their commercial mixture (Id:Ip, 70:30 w/w) does not 
involve significant differences in nutri-tional parameters, both in the resulting infusions as well as in "MC with milk", except for the values of caffeine and chlorogenic acids. With Ip, "MC with milk" is close in caffeine values to "tea with milk", and contains from 1/2 to 1/3 of the caffeine found in "coffee with milk". "MC with milk” obtained from Id, contains 11 times less caffeine than "MC with milk" from lp.
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The mixture ensures the persistence of favorable organoleptic characters of I. paraguariensis, while the greater proportion of I. dumosa significantly 
lower the caffeine content in the final product (7-9 mg, that is, 2.75 times lower than the obtained from Ip and tea, and 10-20 times lower than in coffee), that is, within the recommended safety limits (40-100 mg day-1) for the age range between 3-13 years.The use of this mixture (Id:Ip, 70:30 w/w) in the preparation of "mate cocido" seems to be the best combination, since it maintains the product nutritional quality and palatability for most of the consumer 
population, contributing to a better intel-lectual and physical performance of the students, without detrimental effects due to its lower doses of caffeine making it safer against the possible intake of multiple servings per day. The studied food provides interesting nutritional values for some of the goals established as "reasonable" for some school canteens in Argentina (5), in particular in regard to energy, proteins, some vitamins (A and C), and minerals (Ca and Fe). Finally, YM manufactured in "bags" of 3 g each, allows to properly dose the crude drug for consumption. 
References
1. Abou-Arab, A. A. K.; Abou-Donia, M. A. 2000. Heavy metals in Egyptian spices and medicinal plants and the effect of processing on their levels. Journal of Agricultural & Food Chemistry. 48: 2300-2304.2. Bohm, B. A. (ed.). 2015. Nutrition: Science, Issues, and Applications. Sta. Bárbara. Denver (USA). Greenwood. 2 vol. (Caffeine: vol. I, p. 113-115).3. Brasil. 2005. Reglamento técnico para café, cebada, té, yerba mate y productos solubles. Resolución RDC N° 277, 22 de setiembre de 2005. Brasilia.4. Britos, S.; Costa, R. 2007. Seguridad Alimentaria y Nutricional y Políticas Públicas. El caso argentino 2001-2007. Available in: http://www.bvsde.paho.org/texcom/nutricion/memredsan_10.pdf (Accessed July 2017).5. Britos, S.; O' Donnell, A.; Ugalde, V.; Clacheo, R. 2003. Programas Alimentarios en la Argentina. 51 p. Available in: http://www.cesni.org.ar/sistema/archivos/35-programas_alimentarios_en_argentina.pdf (Accessed July 2017).6. CAA (Código Alimentario Argentino, Ley 18.284). Available in: http://www.anmat.gov.ar/alimentos/ normativas_alimentos_caa.asp. (Accessed July 2017).7. Chile. 2005. Nuevo Reglamento Sanitario de los Alimentos. Decreto Supremo N° 977/96, Párrafo II. De la Yerba Mate. Santiago de Chile.8. COT (Committee on Toxicity of Chemicals in Food). 2003. Total Diet Study of Twelve Elements (COT 2003/39), p. 5-6. Available in: http://www.food.gov.uk/multimedia/pdfs/TOX-2003-39.PDF (Accessed March 2016). 9. CSPI (Center for Science in the Public Interest), 2014. Caffeine content of food and drugs. Available in: http://www.cspinet.org/new/cafchart.htm (Accessed July 2014).10. Di Rienzo, J. A.; Casanoves, F.; Balazarini, M. G.; Tablada, M.; Robledo, C. W. 2016. Infostat versión 2016. Grupo Infostat, FCA, Universidad Nacional de Córdoba, Argentina. Available in: http://www.infostat.com.ar (Accessed November 2016).11. EPA (U.S. Environmental Protection Agency). 2003. EPA National Primary Drinking Water 
Standards, June 2003. Office of Water. Available in: http://www.epa.gov/safewater/contaminats/index.html (Accessed July 2015).
215
"Mate cocido" with milk: nutritional value for schoolchildren
Tomo 50 • N° 2 • 2018
12. FAO (Food and Agriculture Organization). 2001. Human vitamin and mineral requirements. Bangkok. Thailand. Rome. FAO/WHO. 286 p.13. FAO (Food and Agriculture Organization). 2003. Diet, nutrition and prevention of chronic diseases. WHO Technical Report Series 916. Geneva. FAO/OMS. 149 p.14. FAO (Food and Agriculture Organization). 2004. Human Energy Requirements. Food & nutrition technical report, Series 1. Roma: United Nations University/WHO/FAO. 96 p.
15. FNB (Food and Nutrition Board). 1997-2011. Standing Committee on the Scientific Evaluation of DRIs. [1997, DRIs for Calcium, Phosphorous, Magnesium, Vitamin D, and Fluoride; 1998, DRIs for Thiamin, Riboflavin, Niacin, Vitamin B6, Folate, Vitamin B12, Pantothenic Acid, Biotin, and Choline; 2000, DRIs for Vitamin C, Vitamin E, Selenium, and Carotenoids; 2001, DRIs for Vitamin A, Vitamin K, Arsenic, Boron, Chromium, Copper, Iodine, Iron, Manganese, Molybdenum, Nickel, Silicon, Vanadium, and Zinc; 2002-2005, DRIs for Energy, Carbohydrate, Fiber, Fat, Fatty Acids, Cholesterol, Protein, and Amino Acids; 2005, DRIs for Water, Potassium, Sodium, Chloride, and Sulfate; 2011, DRIs for Calcium and Vitamin D]. Washington, DC. Institute of Medicine. National Academies Press. Available in: http://www.nap.edu (Accessed November 2016).16. FNB (Food and Nutrition Board). 2004. Dietary Reference Intakes (DRIs): Recommended Intakes for Individuals, Elements. Washington. DC. Institute of Medicine. National Academies Press.17. Hart, F. J.; Fisher, H. J. 1991. Análisis moderno de los alimentos. Zaragoza. España. Acribia. 619 p.18. Health Canada. 2012. Caffeine in foods. Available in: https://www.canada.ca/en/health-canada/services/food-nutrition/food-safety/food-additives/caffeine-foods/foods.html (Accessed July 2017).19. Heatherley, S. V.; Hancock, K. M.; Rogers, P. J. 2006. Psychostimulant and other effects of caffeine in 9- to 11-year-old children. Journal of Child Psychology and Psychiatry. 47(2): 135-142.20. Heckman, M. A.; Weil, J.; Gonzalez De Mejia, E. 2010. Caffeine (1, 3, 7-trimethylxanthine) in foods: a comprehensive review on consumption, functionality, safety, and regulatory matters. Journal of Food Science. 75(3): 77-87.
21. Horvitz, W.; Latimer Jr., G. W. (eds.). 2010. Official methods of analysis of AOAC International. 
Gaithersburg, MD. USA. Association of Official Analytical Chemists International.22. IFIC (International Food Information Council Foundation). 2008. Caffeine & Health: clarifying the controversies. IFIC Review. Available in: http://www.foodinsight.org/IFIC_Review_Caffeine_and_Health_Clarifying_the_ Controversies (Accessed August 2017).23. INYM (Instituto Nacional de la Yerba Mate). 2017. Available in: http://www.inym.org.ar/wp-content/uploads/2017/01/estadisitcas-inym-diciembre-2016.pdf (Accessed July 2017).24. IRAM (Instituto Argentino de Normalización). 2005. Norma IRAM N° 20512, 1° ed. Yerba Mate. 
Determinación del contenido de cafeína. Método por cromatografía de alta resolución. Buenos Aires. IRAM. 2005/03/21.
25. IRAM (Instituto Argentino de Normalización). 2007. Norma IRAM N° 20511, 2º ed. Yerba 
Mate. Determinación de fibra cruda (método de referencia). Buenos Aires. IRAM. 2007/11/22. 12 p.26. IRAM (Instituto Argentino de Normalización). 2010. Norma IRAM N° 20516. 2° ed. Yerba Mate 
Canchada, Definición y características básicas. Buenos Aires. IRAM. 2010/07/14.27. IRAM (Instituto Argentino de Normalización). 2013. Norma IRAM N° 20513. 2° ed. Yerba Mate. Determinación del contenido de cafeína. Método por espectrofotometría en el ultravioleta (método de referencia). Buenos Aires, IRAM, 2013/04/25. 12 p.28. Kaplan, G. B.; Greenblatt, D. J.; Ehrenberg, B. L.; Goddard, J. E.; Cottreau, M. M.; Harmatz, J. S.; Shader, R. I. 1997. Dose dependent pharmacokinetics and psychomotor effects of caffeine in humans. Journal of Clinical Pharmacology. 37: 693-703.29. Maiocchi, M. G. 2012. Optimización del proceso de producción de Ilex dumosa para la obtención de infusiones y su caracterización farmacobotánica y farmacognóstica. Estudio comparativo con Ilex paraguariensis. Doctoral Thesis in Chemical Sciences. Universidad Nacional del Nordeste. Corrientes, Argentina. 196p.
216
M. G. Maiocchi et al.
Revista de la Facultad de Ciencias Agrarias
30. Maiocchi, M. G.; Téves, M.; Del Vitto, L. A.; Avanza, M. V.; Petenatti, E. M. 2011. Comparative physicochemical parameters of infusions (“mate”) of two species of Ilex. Biocell. 35 (1): A-22.31. Maiocchi, M. G.; Del Vitto, L. A.; Petenatti, M. E.; Marchevsky, E. J.; Avanza, M. V.; Pellerano R. G.; Petenatti, E. M. 2016. Multielemental composition and nutritional value of "dumosa" (Ilex dumosa), "yerba mate" (I. paraguariensis) and their commercial mixtures in different forms of use. Revista de la Facultad de Ciencias Agrarias. Universidad Nacional de Cuyo. Mendoza. Argentina. 48 (1): 145-159.32. Mayo Clinic. 2017. Nutrition and healthy eating. Available in: http://www.mayoclinic.org/es-es/healthy-lifestyle/nutrition-and-healthy-eating/in-depth/caffeine/art-20049372 (Accessed July 2017).33. Merrill, A. L.; Watt, B. K. 1973. Energy value of foods: basis and derivation. Rev. ed. Washington 
DC. US Government Printing Office. Agriculture Handbook n° 74. IV: 105 p.34. Mitchell, D. C.; Knight, C. A.; Hockenberry, J.; Teplansky, R.; Hartmann, T. J. 2014. Beverage caffeine intakes in the U.S. Food and Chemical Toxicology. 63: 136-142.35. Nawrot, P.; Jordan, S.; Eastwood, J.; Rotstein, J.; Hugenholtz, A.; Feeley, M. 2003. Effects of caffeine on human health. Food Additives and Contaminants. 20(1): 1-30.36. Nielsen, F. H. 2003. Boro, manganeso, molibdeno y otros oligoelementos. In: Bowman B.A.; Russell R. M. (eds.). Conocimientos actuales sobre nutrición. 8° ed. Washington. Organización Panamericana de la Salud. Publ. Cient. y Técn. 592 p.
37. Paraguay. 1995. Yerba mate: Especificaciones. Norma Paraguaya INTN-NP 35 001.93. Marzo 
de 1995. 2º ed. Asunción. 38. Paraguay. 2002. Yerba mate elaborada compuesta. Requisitos generales. Norma Paraguaya INTN–NP 35 002.01. Febrero de 2002. 1° ed. Asunción. 39. Parodi, N. B.; Brignardello, A. E.; Känzig R. G.; Floridia, C. M.; Linares, R. A. 2009. Mercosur: análisis comparativo de la legislación de Argentina, Brasil, Chile, Paraguay y Uruguay sobre yerba mate comercializada. Rev. de Ciencia y Tecnología. Posadas, Misiones. 11(11): 14-19.40. Piaggio, L.; Concilio, C.; Rolón, M.; Macedra, G.; Dupraz, S. 2011. Children's food consumption in schools: between playgrounds, classrooms an cafeterias. Rev. Salud Colectiva (Buenos Aires). 7(2): 199-213.41. Pollit, E.; Mathews, R. 1998. Breakfast and cognition: an integrative summary. American Journal of Clinical Nutrition. 67(4): 804-813.42. Prat Kricun, S. D. 1998. Ilex dumosa Reissek. Misiones. Argentina. EEA INTA Cerro Azul. Informe Técnico N° 3.43. Prat Kricun, S. D. 2011. Cultivo y cosecha de Dumosa (Ilex dumosa R. var. dumosa) en Misiones y NE de Corrientes. Misiones. Argentina. EEA Cerro Azul. INTA. Miscelánea N° 64. 23 p.44. Schüep, W. 2007. Análisis de vitaminas en alimentos. FAO/INTA. Cap. 17, p.189. Available in: www.fao.org/docrep/010/ ah833s/ah833s19.htm (Accessed July 2016).45. Seifert, S. M.; Schaechter, J. L.; Hershorin, E. R.; Lipshultz, S. E. 2011. Health effects of energy drinks in children, adolescents, and young adults. Pediatrics. 127(3): 511-528. 46. Temple, J. L. 2009. Caffeine use in children: what we know, what we have left to learn, and why we should worry. Neuroscience and Biobehavioral Reviews. 33: 793-806.47. Turley, K. R.; Desisso, T.; Gerst, J. W. 2007. Effects of Caffeine on Physiological Responses to Exercise: Boys Versus Men. Pediatric Exercise Science. 19: 481-492.48. Uruguay. 1994. Reglamento Bromatológico Nacional. Decreto N° 315, 05 julio de 1994. Cap. 22, Secc. 3. Yerba Mate. Montevideo.
Acknowledgements
The Authors are grateful for the financial support by the Research Projects F002 SECyT-UNNE and 2-1014 SECyT-UNSL, the assistance of Lic. D. Bouchard (INTI Corrientes), as well as the invaluable contribution of the Academic Committee of the Journal and the anonymous reviewers.
